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(57) ABSTRACT

A computer displays a screen that includes a uniform
resource locator (URL). In response to a selection of a uni-
form resource locator (URL) by an end-user at a computer,
the computer intercepts a request within the computer to
prevent the request from being sent to another computer. The
computer determines whether the URL includes one or more
parameters that define a field with a missing value, and that
need entry of one or more input values from the end-user. The
computer generates an electronic form utilizing the one or
more parameters to formulate a field, within the electronic
form, for each of the one or more parameters. The computer
displays the electronic form including the field for each of the
one or more parameters, which enables the end-user to enter
information into the field within the electronic form.

8 Claims, 4 Drawing Sheets

2001

INTERCEPTS A REQUEST INITIATED BY SELECTION OF A
UNIFORM RESOURCE LOCATOR (URL) TO PREVENT THE
REQUEST FROM BEING SENT TO ANOTHER COMPUTER

205

MISSING VALUE ?

OR MORE PAl
DEFINE A FIELD WITH A

210
{

SUBMITS THE
REQUEST TO A

LOCATION
SPECIFIED WITHIN
THEURL

215-7

GENERATES THE ELECTRONIC FORM HAVING AT LEAST ONE
FORM FIELD BY UTILIZING THE ONE OR MORE PARAMETERS

1

220 /"{ RECEIVES AN INPUT VALUE FROM THE END-USER |

2257

20

1

VALIDATES THAT EACH FORM FIELD WITHIN
THE ELECTRONIC FORM HAS BEEN POPULATED
WITH AN INPUT VALUE FROM THE END-USER

DETERMINES WHETHER THE END-USER WANTS TO
SUBMIT OR CANCEL THE ELECTRONIC FORM

240 "| SUBMITS THE ELECTRONIC FORM TO A DESTINATION |




US 9,348,928 B2

Sheet 1 of 4

May 24, 2016

U.S. Patent

0Ll

)

SLININOdWO0D

TVNYALNI

WVHO0dd
NOILVOIlddV

l 'Ol
9006 2006
05 / f
) AVHO0¥d cc. |8m Sm
VIS0 INTDIVAE | 53 5%
ONISSIO0Yd = = S%
QoM w9l |Z2= 2>
0 A AT
= NV¥90Yd Z @
NOILYINID Q_
AVMOOMd | | WHO4OINOMIOITH| |22
MINNYOS 3
3000V S
TYNOISNIWIQ ms
-oME oL} H3Smovs aam =1 \\ !
Sh ¥3LNdWOD INJITO H O eoog
) 9008

acl

H31NdNOD H3IAY3S

(

G0l

//702



U.S. Patent May 24, 2016

INTERCEPTS A REQUEST INITIATED BY SELECTION OF A
UNIFORM RESOURCE LOCATOR (URL) TO PREVENT THE

Sheet 2 of 4

REQUEST FROM BEING SENT TO ANOTHER COMPUTER

DEFINE A FIELD WITH A
MISSING VALUE ?

US 9,348,928 B2

210

SUBMITS THE
REQUEST TO A
LOCATION
SPECIFIED WITHIN
THE URL

GENERATES THE ELECTRONIC FORM HAVING AT LEAST ONE

2151 FORM FIELD BY UTILIZING THE ONE OR MORE PARAMETERS

!

RECEIVES AN INPUT VALUE FROM THE END-USER

'

VALIDATES THAT EACH FORM FIELD WITHIN
THE ELECTRONIC FORM HAS BEEN POPULATED
WITH AN INPUT VALUE FROM THE END-USER

'

DETERMINES WHETHER THE END-USER WANTS TO
SUBMIT OR CANCEL THE ELECTRONIC FORM

220

225

230

235

CANCEL YES

THE ELECTRONIC
FORM ?

240 -~ SUBMITS THE ELECTRONIC FORM TO A DESTINATION

FIG. 2 L




U.S. Patent May 24, 2016 Sheet 3 of 4 US 9,348,928 B2

300

320 325 330
————————————————— Er—————%——————&—— - 310
315 ~__/“\|http//www ibm. com/form”|7°‘ge|=&Address—&f’honeﬁ
-1 ~—305
341 ———T1—AGE
340 B
346 -~ — ADDRESS / /
345 B /
351 — PHONE
350
CANCEL| |SuBMIT
( (
) )
360 365

Z

FIG. 3



7 'Old
]

US 9,348,928 B2

Sheet 4 of 4

May 24, 2016

| | zovauaiN
| | 20 H3aLldvav =
| | YHOMLIN
| ( 0€8
_ g8 (
_ 8z8
(S)351A30 _ (SINTLSAS ONILYHALO -
JOVHOLS _ Jm_%w. um_w\_/_mm+n_u,__ - (S)301A3Q 39VHOLS T 19IONVL
96 J79IONVYL I YYN
31av.Ly0d _ ;
_
¥€6 _ ces
_
! (Swoy |
0£6 _ -
yz8
-
|
| SH3AA - Amv_\,_ﬂ,..wmw |
_ ELE |
| m (S)HOSSIO0N|
.
0Z6 _ oww o8 028
SININOJWOD TYNYIL3 ! SININOJWOD TYNYILNI

U.S. Patent

q‘e006 q‘e008 lé/ -



US 9,348,928 B2

1
GENERATING AN ELECTRONIC FORM
LOCALLY ON A CLIENT COMPUTER FROM
INPUT PARAMETERS

BACKGROUND

1. Field of the Invention

The present invention relates generally to generating an
electronic form, and more specifically to generating an elec-
tronic form locally on a client computer from input param-
eters.

2. Description of the Related Art

An electronic form is utilized to obtain information from
an end-user at a client computer via a keyboard, a touch-
screen, or voice. The electronic form can elicit a variety of
information such as username and password login informa-
tion, address information, payment information, registration
information, product information, customer feedback for a
product survey, job applicant information for an employment
application, or even prospective student information to com-
plete an application for admission to a university.

It is known for a client computer having a web browser and
display to send a request to a server computer to obtain an
electronic form for display at the client computer, and for
entry of information by the end-user. To send the request, an
end-user can select an object or URL on a web page, scan a
barcode having a uniform resource locator (URL), or enter a
URL that contains an address of the electronic form into the
web browser. Selection, scanning, or entry of a URL initiates
arequest that is transmitted from the client computer, through
a network, and then to a server computer that stores the
electronic form. Subsequently, the server computer, in
response to the request, generates electronic form informa-
tion and transmits that information through the network to the
client computer. The electronic form information may be
defined in an HTML document. The web browser of the client
computer then parses the electronic form information in order
to display the electronic form to the end-user. Thus, the
known approach requires that the client computer have net-
work connectivity in order to send the request to the server
computer and receive the information needed to display the
electronic form to the end-user. Moreover, requiring the client
computer to send the request to the server computer and
receive the information needed to display the electronic form
from the server computer, causes delays in obtaining the
electronic form for display on the client computer.

Furthermore, it is also known to cache at the client com-
puter web pages and other documents received from a server
computer, for subsequent use at the client computer. How-
ever, the challenge of reducing the amount of time required to
display an electronic form on a client computer continues to
persist.

SUMMARY

Aspects of an embodiment of the present invention dis-
close a method, computer system, and program product for
generating an electronic form. In response to a selection of a
uniform resource locator (URL) by an end-user at a computer,
the computer intercepts a request within the computer to
prevent the request from being sent to another computer. The
computer determines whether the URL includes one or more
parameters that define a field with a missing value, and that
need entry of one or more input values from the end-user. The
computer generates an electronic form utilizing the one or
more parameters to formulate a field, within the electronic
form, for each of the one or more parameters. The computer
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2

displays the electronic form including the field for each of the
one or more parameters, which enables the end-user to enter
information into the field within the electronic form.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The subject matter which is regarded as an embodiment of
the present invention is particularly pointed out and distinctly
claimed in the claims at the conclusion of the specification.
One manner in which recited features of an embodiment of
the present invention can be understood is by reference to the
following detailed description of embodiments, taken in con-
junction with the accompanying drawings in which:

FIG.1is ablock diagram of a distributed computer system,
including a server computer having an application program
installed that utilizes electronic forms, and a client computer
having an electronic form generation program installed
according to an embodiment of the present invention.

FIG. 2 is a flowchart illustrating operations of the elec-
tronic form generation program that generates an electronic
form on the client computer of FIG. 1 according to an embodi-
ment of the present invention.

FIG. 3 is a pictorial representation illustrating an electronic
form generated by the electronic form generation program of
FIG. 1 and rendered on a display connected to the client
computer of FIG. 1 according to an embodiment of the
present invention.

FIG. 4 is a block diagram depicting internal and external
components of the server computer and the client computer of
FIG. 1 according to an embodiment of the present invention.

DETAILED DESCRIPTION

Exemplary embodiments now will be described more fully
herein with reference to the accompanying drawings. This
disclosure may, however, be embodied in many different
forms and should not be construed as limited to the exemplary
embodiments set forth herein. Rather, these exemplary
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of'this
disclosure to those skilled in the art. In the description, details
of well-known features and techniques may be omitted to
avoid unnecessarily obscuring the presented embodiments.

Embodiments of the present invention provide an elec-
tronic form generation program, installed on a client com-
puter, for generating an electronic form at the client computer
and thereby avoiding having to retrieve the electronic form
from a server computer. The electronic form generation pro-
gram provides functionality for intercepting a request initi-
ated by selection of a uniform resource locator (URL) con-
taining one or more parameters that define a field with a
missing value. The URL may be a selectable (i.e., clickable
and/or capable of being scanned) link or object. In addition,
the URL may be within a two-dimensional barcode (e.g.,
quick response code). The parameters that define a field with
a missing value are utilized to generate fields within the
electronic form. The fields invite entry of input values from
the end-user. For example, if the URL is “http://www.ibm-
com/form?name=XY7Z&address=&phone="  then the
parameters with a missing value are “address” and “phone”,
because they are followed by an equal sign (or other symbol
suggestive of the need for a data value) with no data values
after the equal sign. Thus, parameters “address” and “phone”
would be utilized to generate and label fields within the elec-
tronic form, and there would be a blank space in each of the
fields for the end-user to enter a suitable data value. However,



US 9,348,928 B2

3

afield would not be generated for parameter “name”, because
parameter “name’ has an assigned input value of “XYZ” after
the equal sign. Alternatively, a field could be generated for
parameter “name” with a pre-filled value. Moreover, the elec-
tronic form generation program intercepting the request pre-
vents the request from being sent to another computer. After
intercepting the request, the electronic form generation pro-
gram handles the request and generates the electronic form
within the client computer by utilizing the parameters that
define a field with a missing value. As a result, sending the
request to a server computer via a network to obtain the
electronic form is unnecessary, and resultant delays in gen-
erating the electronic form can be avoided.

FIG. 1 illustrates computer system 100 that includes net-
work 102, server computer 105 having application program
110 installed, and client computer 135 having an electronic
form generation program 160 and web browser 140 installed.
Server computer 105 and client computer 135 each include
respective internal components 800a and 8005, and respec-
tive external components 900a and 9005, as described below
in more detail with respect to FIG. 4. In addition, electronic
form generation program 160 interacts with web browser
140, two-dimensional barcode scanner program 145, word
processing program 150, e-mail client program 155, or a
combination thereofto intercept a request that results from an
end-user’s selection of a URL. Specifically, web browser 140,
programs 145, 150, and 155 can be utilized to supply the
URL. In embodiments of the invention, electronic form gen-
eration program 160 interacts with web browser 140, two-
dimensional barcode scanner program 145, word processing
program 150, and e-mail client program 155 to intercept a
request resulting from the end-user’s selection of the URL
that is directed to requesting an electronic form. Web browser
140 includes any known software program (e.g., Windows®
Internet Explorer® web browser available from Microsoft
Corporation of Redmond, Wash., USA, or Firefox® web
browser available from the Mozilla Foundation of Mountain
View, Calif., USA) that sends HTTP requests through net-
work 102 for web page documents (e.g., HTML documents),
and interprets and renders the web page documents for dis-
play to the end-user. Two-dimensional barcode scanner pro-
gram 145 includes any software program that can scan a
two-dimensional barcode (e.g., quick response code) that
contains a URL, identify the URL, and allow for selection of
the URL within the two-dimensional barcode. Word process-
ing program 150 includes any software program that can be
used for text editing to enter and display a URL. Moreover,
e-mail client program 155 includes any software program that
can be utilized to send, receive, and display an e-mail mes-
sage that contains a URL. Thus, electronic form generation
program 160 can monitor an end-user’s selection of a URL
within web browser 140, two-dimensional barcode scanner
program 145, word processing program 150, and e-mail cli-
ent program 155.

In response to the end-user’s selection of the URL, elec-
tronic form generation program 160 can generate the elec-
tronic form on client computer 135 without having to retrieve
from another computer, for example server computer 105,
information needed to display the electronic form. Selection
of the URL by the end-user includes clicking, scanning, or
even entry of the URL within web browser 140, two-dimen-
sional barcode scanner program 145, word processing pro-
gram 150, and e-mail client program 155. Specifically, the
selection of the URL includes the end-user clicking, scan-
ning, or entering the URL that may be provided in a web page
via web browser 140, a two-dimensional barcode via two-
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4

dimensional barcode scanner program 145, a text file via
word processing program 150, or an e-mail via e-mail client
program 155.

As part of system 100, network 102 connects server com-
puter 105 to client computer 135 and allows for the sharing of
resources. The resources include computer hardware and at
least one software application program, such as application
program 110, which utilizes an electronic form for obtaining
information from the end-user. Thus, in a preferred embodi-
ment of the present invention, application program 110 is a
software program that utilizes an electronic form to obtain
and then process a variety of information such as username
and password login information, address information, pay-
ment information, registration information, product informa-
tion, customer feedback information, job applicant informa-
tion, even prospective student applicant information, or a
suitable combination thereof. Network 102 may be an intra-
net, a local area network (LLAN), and/or a wide area network
(WAN). Therefore, network 102 may include wired connec-
tions and/or wireless connections, and can handle a variety of
network protocols to support communication between server
computer 105 and client computer 135. In preferred embodi-
ments of the present invention, client computer 135 may be a
laptop computer, tablet personal computer, desktop com-
puter, personal digital assistant (PDA), or smart phone that
combines functionality of a PDA and a mobile phone. There-
fore, client computer 135 can be any programmable elec-
tronic device as described below in more detail with respect to
FIG. 4.

As described above, electronic form generation program
160 operates to monitor the end-user’s selection of a URL,
and intercept a request initiated by the selection of the URL.
Otherwise, without such interception of the URL, the request
would be sent to server computer 105 for retrieving informa-
tion needed to display an electronic form. Thus, in a preferred
embodiment, electronic form generation program 160 inter-
cepts the request to prevent the request from being sent to
another computer such as server computer 105. Subsequent to
intercepting the request, electronic form generation program
160 can then determine whether the URL contains parameters
that define a field with a missing value, and that need entry of
an input value from the end-user. If the URL contains such
parameters, then electronic form generation program 160
generates the electronic form on client computer 135. Spe-
cifically, electronic form generation program 160 generates
the electronic form that includes one or more fields, each
having a name specified by the parameters, for display to the
end-user. The end-user can enter an input value into the one or
more fields within the electronic form. After the end-user
enters an input value into each of the one or more fields that
need an input value, then the end-user can submit the elec-
tronic form to server computer 105 by selecting a submit
button or link within the electronic form. Alternatively, the
end-user can cancel the electronic form by selecting a cancel
button or link, within the electronic form. Selecting the cancel
button or link avoids submitting the electronic form to server
computer 105.

FIG. 2 is aflowchart illustrating the steps of electronic form
generation program 160 in more detail. To begin the process,
client computer 135 displays a screen that includes a URL.
The URL is subsequently utilized for generating the elec-
tronic form. Specifically, the end-user can select the URL via
web browser 140, two-dimensional barcode scanner program
145, word processing program 150, and/or e-mail client pro-
gram 155 as explained above. Electronic form generation
program 160 monitors the end-user’s input, which includes
the end-user’s selection of the URL within web browser 140,
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two-dimensional barcode scanner program 145, word pro-
cessing program 150, and/or e-mail client program 155. The
end-user selects the URL. In response to the selection of the
URL by the end-user, client computer 135 initiates a request
to obtain an electronic form for display to the end-user.

After the request is initiated, electronic form generation
program 160 intercepts the request to prevent the request
from being sent to another computer such as server computer
105 (step 200). Electronic form generation program 160
monitors and intercepts all requests that are initiated by selec-
tion of the URL. Subsequently, electronic form generation
program 160 retrieves the URL from the request, parses the
URL to obtain information about the electronic form that is
needed for display to the end-user. The parsing of the URL
allows electronic form generation program 160 to identify
whether the URL contains one or more parameters that define
fields with a missing value and that need entry of an input
value from the end-user. Moreover, the information obtained
about the electronic form may include validation information,
for example, information about input type for a field within
the electronic form and/or information about whether a field
requires input from the end-user, which may be utilized for
subsequent error checking of the electronic form. Electronic
form generation program 160 determines fields to display
within the electronic form by parsing the URL for one or more
parameters. Furthermore, if electronic form generation pro-
gram 160 determines that the URL does not contain one or
more parameters that define a field with a missing value
(decision 205, “no” branch), then the request is submitted to
a location specified within the URL (e.g., server computer
105) and electronic form generation program 160 ends (step
210). However, if electronic form generation program 160
determines that the URL contains one or more parameters
that define a field with a missing value and that need an input
value from the end-user to populate the one or more param-
eters (decision 205, “yes” branch), then electronic form gen-
eration program 160 generates the electronic form having at
least one field by utilizing the one or more parameters and any
validation information (e.g., input type for the field) obtained
from the parsing of the URL (step 215). Electronic form
generation program 160 determines whether the URL is for
generating an electronic form by parsing the URL for param-
eters that define a field with a missing value.

Moreover, to generate the electronic form, electronic form
generation program 160 creates a web page document having
a form element. The form element is utilized to construct the
electronic form. The form element includes a field for each of
the one or more parameters within the URL that define a field
with a missing value, and that need an input value from the
end-user to populate the one or more parameters. As part of
generating the electronic form, the electronic form generation
program 160 assigns each field an input type and a name and
initiates display of the electronic form to the end-user. A
variety of input types can be assigned to each field, and those
input types include integer, double, string, date, time, e-mail,
telephone, text, checkbox, password, radio, or button. Elec-
tronic form generation program 160 determines the input type
and the name assigned to each field based on the information
about the electronic form that was obtained by parsing the
URL. However, if the information about the electronic form
does notindicate the input type to assign to each field, then the
input type for that field will be set to a value of “text”. For
example, if the URL is “http://www.ibm.com/
form?age=&address=&phone=""then the parameters missing
values are “age”, “address”, and “phone”. Thus, fields within
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“phone”. The input type for each of the fields would be set to
a value of “text”, because an input type was not indicated for
any of the parameters.

In another example, if instead the URL was “http://ww-
w.ibm.com/form?age@int=&address=&phone=" then the
parameters with missing values are still “age”, “address”, and
“phone”. Also the fields would still be named “age”,
“address”, and “phone”. Moreover, since input types for the
fields corresponding to “address” and “phone” are not indi-
cated in the URL, their input types would still be set to a value
of“text”. However, the field corresponding to “age” would be
of'input type integer, because the input type for “age” is set to
a value of “int” within the URL. The electronic form genera-
tion program 160 is programmed to position each field (where
an input value is needed from the end-user) within the elec-
tronic form in a predetermined manner. In one embodiment,
the electronic form generation program 160 is configured to
position each field within the electronic form in an order that
corresponds to the order that the parameters with missing
values appear in the URL in which the first field having a
name appears beneath the URL, and any subsequent field that
is created is positioned beneath the immediate preceding
field. Thus, if a second field is created, then the second field is
positioned beneath the first field. However, in other embodi-
ments the fields may be positioned within the electronic form
in any suitable order determined by a programmer configur-
ing electronic form generation program 160, for example the
fields may be positioned in a random order or alphabetically
within the electronic form. After generating the electronic
form, electronic form generation program 160 displays the
electronic form to the end-user so that the end-user can enter
an input value into each field within the electronic form.

As the end-user enters an input value into each field, elec-
tronic form generation program 160 receives the input value
from the end-user via the electronic form (step 220). Subse-
quently, electronic form generation program 160 validates
that each field within the electronic form has been populated
with an input value from the end-user (step 225). If after the
validation electronic form generation program 160 deter-
mines that each field, within the electronic form, that needs an
input value from the end-user has not been populated with an
input value, then electronic form generation program 160 will
not allow the electronic form to be submitted until the end-
user has entered a value into each field. Moreover, if within
the URL other validation information is included such as a
specific input type for a field within the electronic form, then
electronic form generation program 160 can validate that the
input value entered by the end-user into that field is of the
specific input type. In the present embodiment an electronic
form is generated to obtain an input value from the end-user
to populate one or more parameters of the URL. However, in
an alternative embodiment the electronic form may not be
generated, but instead program code such JAVASCRIPT may
be utilized to prompt the end-user for an input value to popu-
late one or more parameters of the URL.

Furthermore, electronic form generation program 160
updates the URL with each input value that the end-user
entered into each field. Specifically, each of the one or more
parameters, which define a field with a missing value and that
need an input value from the end-user, is updated with an
input value that the end-user entered into the field. After the
end-user has entered an input value into each field within the
electronic form, electronic form generation program 160
determines whether the end-user wants to submit or cancel
the electronic form (step 230). If electronic form generation
program 160 determines that the end-user wants to cancel the
electronic form (decision 235, “yes” branch), then the elec-
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tronic form will be aborted and electronic form generation
program 160 will end. However, if the electronic form gen-
eration program 160 determines that the end-user wants to
submit the electronic form (decision 235, “no” branch), then
electronic form generation program 160 submits the elec-
tronic form to a destination (step 240). The destination is
defined based on an action attribute within the form element,
wherein the action attribute may be obtained from the URL.
Moreover, the action attribute may be a server-side document
(e.g., PHP, JAVA servlet, ISP page, or HTML file) that can
handle submission of the input value entered by the end-user
into each field within the electronic form. In the present
embodiment, the destination is a server computer 105. If
client computer 135 does not have network connectivity, then
the electronic form will be stored on a suitable computer-
readable tangible storage device connected to client computer
135. Thus, if client computer 135 eventually obtains network
connectivity, then the electronic form can be retrieved from
the suitable computer-readable tangible storage device and
submitted to server computer 105.

FIG. 3 illustrates one embodiment in which electronic form
305 is rendered on adisplay 300 connected to client computer
135. In one embodiment, display 300 may include a URL
field 310 where URL 315, which an end-user selected, is
made viewable to the end-user. URL 315 includes parameter
320, parameter 325, and parameter 330 each with missing
values. In addition, electronic form 305 includes fields 340,
345, and 350 each having respective names 341, 346, and 351.
Thus, the names for each of the fields are derived from param-
eters 320, 325, and 330. Electronic form 305 also includes
cancel button 360, which is a field that allows the end-user to
cancel electronic form 305 without submitting electronic
form 305 to server computer 105. In addition, in one embodi-
ment, electronic form 305 includes submit button 365, which
allows the end-user to submit electronic form 305 to server
computer 105 after the end-user has entered in an input value
into fields 340, 345, and 350. However, if client computer 135
does not have network connectivity, then electronic form 305
will be stored on a suitable computer-readable tangible stor-
age device connected to client computer 135. If client com-
puter 135 subsequently obtains network connectivity, then
electronic form 305 can be submitted to server computer 105
for application program 110 to utilize. In an alternative
embodiment, electronic form 305 may not have a submit
button 365, but may be submitted utilizing a script.

FIG. 4 is a block diagram depicting a set of internal com-
ponents 800a and a set of external components 900a that
correspond to server computer 105, as well as a set of internal
components 8005 and a set of external components 9005 that
correspond to client computer 135. Internal components 800a
and 8005 each include one or more processors 820, one or
more computer-readable RAMs 822, one or more computer-
readable ROMs 824 on one or more buses 826, and one or
more operating systems 828 and one or more computer-read-
able tangible storage devices 830. The one or more operating
systems 828 and application program 110 in server computer
105; and programs 140, 145, 150, 155, and 160 in client
computer 135 are stored on one or more of the respective
computer-readable tangible storage devices 830 for execution
by one or more of the respective processors 820 via one or
more of the respective RAMs 822 (which typically include
cache memory). In the embodiment illustrated in FIG. 4, each
of the computer-readable tangible storage devices 830 is a
magnetic disk storage device of an internal hard drive. Alter-
natively, each of the computer-readable tangible storage
devices 830 is a semiconductor storage device such as ROM
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824, EPROM, flash memory or any other computer-readable
tangible storage device that can store a computer program and
digital information.

Each set of internal components 800a and 8005 includes a
R/W drive or interface 832 to read from and write to one or
more portable computer-readable tangible storage devices
936 such as CD-ROM, DVD, memory stick, magnetic tape,
magnetic disk, optical disk or semiconductor storage device.
Application program 110 in server computer 105; and pro-
grams 140, 145,150, 155, and 160 in client computer 135 can
be stored on one or more of the respective portable computer-
readable tangible storage devices 936, read via the respective
R/W drive or interface 832 and loaded into the respective hard
drive 830.

Furthermore, each set of internal components 800a and
8005 also includes a network adapter or interface 836 such as
TCP/IP adapter card, wireless wi-fi interface card, or 3G or
4G wireless interface card or other wired or wireless commu-
nication link. Application program 110 in server computer
105; and programs 140, 145, 150, 155, and 160 in client
computer 135 can be downloaded to respective computers
105 and 135 from an external computer or external storage
device via a network (for example, the Internet, a LAN, or a
WAN) and respective network adapters or interfaces 836.
From the network adapter or interface 836, the application
program 110 in server computer 105; and programs 140, 145,
150, 155, and 160 in client computer 135 are loaded into
respective hard drive 830. The network may comprise copper
wires, optical fibers, wireless transmission, routers, firewalls,
switches, gateway computers and/or servers.

Each set of external components 900a and 9005 can
include a computer display monitor 920, a keyboard 930, and
a computer mouse 934. External components 900a and 9005
can also include touch screens, virtual keyboards, touch pads,
pointing devices, and other human interface devices. Each set
of internal components 800a and 8005 also includes device
drivers 840 to interface to computer display monitor 920,
keyboard 930 and computer mouse 934. The device drivers
840, R/W drive or interface 832 and network adapter or
interface 836 comprise hardware and software in which the
software is stored in computer-readable tangible storage
device 830 and/or ROM 824.

It should be appreciated that FIG. 4 provides only an illus-
tration of one implementation and does not imply any limi-
tations with regard to the environments in which different
embodiments may be implemented. A variety of modifica-
tions to the depicted environments may be implemented.
Moreover, a variety of modifications to the depicted environ-
ments may be made based on design and implementation
requirements.

Aspects of the present invention are described above with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations and/
or block diagrams, and combinations of blocks in the flow-
chart illustrations and/or block diagrams, can be imple-
mented by computer program instructions. These computer
program instructions may be provided to a processor of a
general purpose computer, special purpose computer, or other
programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer or other programmable data pro-
cessing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.



US 9,348,928 B2

9

Computer program code for carrying out operations for
aspects of an embodiment of the invention may be written in
any combination of one or more programming languages,
including an object oriented programming language such as
Java, Smalltalk, C++ or the like and conventional procedural
programming languages, such as the “C” programming lan-
guage or similar programming languages. The program code
may execute entirely on the end-user’s computer, partly on
the end-user’s computer, as a stand-alone software package,
partly on the end-user’s computer and partly on a remote
computer, or entirely on a remote computer or server. In the
latter scenario, the remote computer may be connected to the
end-user’s computer through any type of network, including
aLLAN or WAN, or the connection may be made to an external
computer (for example, through the Internet using an Internet
Service Provider). Alternatively, the functions of the afore-
mentioned programs can be implemented in whole or in part
by computer circuits and other hardware (not shown).

Based on the foregoing, a method, computer system, and
computer program product have been disclosed for generat-
ing an electronic form from uniform resource locator (URL)
parameters that define a field with a missing value, and that
need entry of an input value from the end-user. However,
numerous modifications substitutions can be made without
deviating from the scope of an embodiment of the invention.
Therefore, one or more embodiments of the invention have
been disclosed by way of example and not limitation.

What is claimed is:
1. A method for generating an electronic form, the method
comprising the steps of:

a computer displaying a screen that includes a link to a
uniform resource locator (URL);

in response to a selection of the link by an end-user, the
computer intercepting a corresponding request for the
URL to prevent the request from being sent to another
computer,

the computer determining whether the URL corresponds to
an electronic form and includes one or more parameters
that define a field with a missing value;

the computer generating an electronic form utilizing the
one or more parameters to formulate a field, within the
electronic form, for each of the one or more parameters;
and

the computer displaying the electronic form including the
field for each of the one or more parameters, which
enables the end-user to enter information into the field
within the electronic form.
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2. The method of claim 1, wherein:

the URL is a selectable link or object that is clickable

and/or capable of being scanned;

the URL includes validation information;

the validation information comprises an input type for the

field; and

the input type for the field includes integer, double, string,

date, time, e-mail, telephone, text, checkbox, password,
radio, or button.

3. The method of claim 1, wherein:

the URL includes validation information;

the validation information includes information about

whether the field requires input from the end-user, but is
missing an input type for the field; and

the computer sets the input type for the field to a value of

“text”.

4. The method of claim 1, wherein:

the URL is missing validation information; and

the computer sets an input type for the field to a value of

“text”.

5. The method of claim 1, wherein the step of the computer
intercepting the request further comprises:

retrieving the URL from the request;

parsing the URL to obtain information about the electronic

form, wherein the information about the electronic form
comprises either a name for the field or an input type and
a name for the field; and

utilizing the information to identify the one or more param-

eters.

6. The method of claim 1, wherein the step of the computer
generating the electronic form further comprises:

generating a web page document having a form element,

that is utilized to construct the electronic form, and the
form element includes the field for each of the one or
more parameters; and

assigning the field an input type and a name.

7. The method of claim 6, wherein:

the form element includes an action attribute; and

the action attribute is obtained from the URL.

8. The method of claim 1, wherein the electronic form
includes a field for the end-user to submit the electronic form
to a destination, and a field for the end-user to cancel the
electronic form.



